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ABSTRACT 
 
The automated rotary parking system is a type of multilevel parking system used to reduce the 
parking spaces occupied by more number of vehicles in a crowded place. The parking system has 
a huge market due to the increase in number of vehicles and sophistication that human expects. 
The metropolitan cities face space constrains for parking which results in traffic jams and other 
problems. These make people go for these types of parking systems. The expected market share 
of the automated parking system has been increased from thirty million rupees to fifty million 
rupees within past two years. The numbers of manufacturers for the system are growing which 
creates the product to low cost because of competition. The rotary type parking system is 
extracted by using a chain drive with roller switches. The chain drive is driven by a DC motor. 
Delta PLC is used for automating the system and logic programs are developed in the PLC 
through the WPL software. 
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1. RELATED WORK 
Chandni et al [1] discusses that the conventional parking systems such as multi-level car 
parking systems, and car parking systems using robots have been implemented on a very large 
scale throughout the world. But these systems have a major disadvantage of large space 
consumption which is successfully eradicated by implementing rotary parking system. Moreover, 
the latter provides an added advantage in operation without the need of a dedicated attendant and 
also added security and very less chances of vehicle damage. The model uses composite parts, so 
that it can be easily assembled and dismantled and thus it is more convenient than the 
conventional parking systems. This rotary model is specifically designed to accommodate more 
number of cars in the horizontal space of two. This particular structure can accommodate six cars 
in the space of two and can even be customized to hold greater number of cars depending upon 
the customer requirements. In most of the metropolitan cities the major problem is the vehicles 
parked randomly, to avoid such problems this type of parking systems is developed. Prasad et al 
[2] discusses the design and development of a working model of automated rotary car parking 
system for parking eight cars. The parking platform is driven by using chain and sprocket 
mechanism and a motor is used for indexing the platform. The design and analysis parts are done 
using mechanical calculations and ANSYS software. Ankit Gupta et al [3] discusses some 
problems related to car parking systems which are; controlling the number of cars inside the 
parking system, ways to monitor the movement of cars in/out side of the parking lot, alternate 
ways to check whether there is a free space inside the parking to park cars and how to ensure the 
parking safety. For this problem micro-controller serves as a programming tool to run the whole 
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operation in order to reduce the cost and also to increase the security. Moreover, this system is 
faster, flexible and can meet the market requirement. The main aim of this project is to design a 
system to control the parking area efficiently using a micro-controller. Sawankumar et al [4] 
discusses that the system developed is a scaled down working model of a car parking system for 
parking cars within a large parking area. For driving the platform chain and sprocket mechanism 
is used. A DC motor is used to power this whole setup. When the car comes on the ramp a switch 
will be activated and a bay will come down to carry the car. Here the switch will be operated 
manually by an operator, sprockets start to rotate and a new space will be allotted for new car. 
This project is a prototype of rotary parking system in a vertical phase. The system has been 
developed after conducting a market survey problems are eliminated over traditional parking 
system. The design is done using CATIA and calculations are carried out for motors selection. 
Fabrication and testing of the system has been done. 
 
2. INTRODUCTION 
This work deals with the design and fabrication of automated rotary car parking system. 
Metropolitan and growing cities have huge demand for parking spaces, which are eliminated by 
using these types of ordering systems which can store upwards of three cars in the space of two. 
The rotary parking structure is more efficient than the commonly used multi-level and puzzle 
parking system as it requires lesser space and only one motor. The structure consists of carriages 
in which the cars are parked. The carriages are rotated in a chain and sprocket mechanism 
powered by a DC motor. The traditional parking system will require a person to operate & 
maintain safety and security, to avoid that need it can be completely automated. This can be done 
by implementing sensors for safety & security and a HMI with a bar code printer for a billing 
system that can be used commercially. Proximity sensors are used to make sure the car is 
positioned correctly in the carriage. Sound sensors of a specific range are used to trigger an 
emergency sequence that brings the specific carriage back to base. Smoke sensors are used to 
detect fire and trigger the fire sprinklers. Since smart rotary parking system will be completely 
automated, it will not need to depend on any human involvement. This can be used in all kinds of 
commercial spaces in need of parking with assurance of complete safety. 
 
2.1 Design 
 
 
 
Fig. 1 Beam Shaft 
Beam shaft: It is used to support the two columns of the frame 
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Fig .2 Frame 
Frame: In which the bays will be mounted in order to park the cars 
 
 
Fig. 3 Pallet 
Pallet: It is also known as bay in which a car should be parked 
 
 
Fig. 4 Square Bar 
Square Bar: It is used to support the bay such that both sides of a bay will be 
connected. 
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3. WORKING PRINCIPLE 
 
 
Fig. 5 
 
When a car enters the tollbooth a sensor will sense and an empty carriage will come 
down to carry the car. A HMI is kept near the column, so that the users can enter their car 
numbers and how much time the car will be parked in the parking. A roller switch is kept at 
bottom of each and every bay to detect the position of the bay. A proximity sensor is kept at the 
column to detect the presence of a car inside the carriage. The motor will turn on only when the 
proximity sensor produces a high signal (i.e.) the car is present inside the carriage otherwise, the 
motor will not turn on. The motor is coupled with a sprocket and that sprocket is connected to 
another sprocket which is in the same column using a chain. There is another column in the 
opposite side with two sprockets connected in the same manner through a chain. The two 
columns are connected by using a shaft which will rotate in order to move the carriage and the 
sprockets are mounted on the shafts so that the shafts will only rotate not the sprockets. Smoke 
sensors are used to detect the fire in case of any fire accident, and the signal will be processed 
and the cars inside the parking will be brought out. The bays are connected to the chains through 
pins that are extended from the either side of the chain. And lastly when the car driver enters his 
car number for retrieval the parking system will find a shortest path to deliver the customer’s car. 
 
4. PROGRAM 
 
Delta WPL software is used for the development of the program. The figure below shows 
the screenshot of the program used in the system. The output and input ports are mentioned 
below
 
 
Fig. 6 
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X0- MOTOR ON PB 
Y0- MOTOR SWITCHING 
X1- ROLLER SWITCH 
X2- PROXIMITY SWITCH 
 
When X0 push button is pressed the motor will get turned on and the parking system will 
start rotating. X1 is the roller switch, when this roller switch is turned on the parking system will 
be turned off. The parking system will start again only when the proximity switch produces a 
high signal. 
 
5. RESULTS 
5.1 Static Analysis 
 
Fig. 7 
 
 
Fig. 8 
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Fig. 9 
 
 
        
     Fig. 10 
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Fig. 11 (a) Assembled Drawing   Fig. 11 (b) Assembled Drawing 
 
 
 
Fig. 12 Working Model 
 
CONCLUSION 
The Automated Rotary Parking System has been analyzed and tested for real time 
application. The product made is a prototype which has the advantages such as quick automated 
parking and retrieval of vehicles is achieved, up to 12 cars or 10 SUV's can be easily and safely 
parked, surface space required equivalent to just 2 surface car parking spaces, Low maintenance 
levels required by the system, and does not require a parking attendant. In future the work is 
expected to be scaled up and to be installed in public places for the use of public and to reduce 
the space constrains for parking places. Further, this automated car parking system can be 
installed with safety installations such as, whenever there is human movement in the system, the 
rotation of the platforms should be immediately stopped. It can be fully automated by integrating 
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it with a panel board, such that whenever a particular number is called on the panel board, the 
respective platform should appear at the ground level. It can also be programmed, so that the 
platforms travel the minimum distance in the retrieval of the vehicle and automated barcode 
billing system is expected to be added in the system for ease of payment for parking lots. 
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